198.76±13.68 μm, respectively) in the carteolol group.
INTRODUCTION
G laucoma is one of the leading causes of irreversible blindness in the world. Despite the fact that many factors have been suggested as being involved in the progression of glaucoma, intraocular pressure (IOP) is considered the main risk factor and the major treatment modalities are directed toward IOP reduction, for which topical antiglaucoma medications have been applied for more than a century. In the last two decades, prostaglandin analogs were developed to lower IOP by enhancing aqueous humor through the uveoscleral pathway to the suprachoroidal space and to the episcleral veins governed by the possible mechanism that these drugs can reduce collagens in the tissues of the uveoscleral outflow pathway and increase the production of matrix metalloproteinases (MMPs) [1] [2] [3] . Considering the fact that cornea and conjunctiva are predominantly composed of collagen fibers, administration of such drugs is expected to affect its structure and integrity as many previous studies have reported that a significant decrease in central corneal thickness can occur to those with long-term topical prostaglandin analogs treatments [4] [5] [6] [7] [8] .
Another in vitro study has demonstrated that latanoprost-treated conjunctiva shows a decreased stroma collagen density and an increased up-regulation of MMP-1 and MMP-3 [9] . However, no in vivo study is available in the literature to explore the conjunctival thickness (CT) that has relevance to the clinical practice. In the present study, we aim to investigate the change in CT in the patients with glaucoma after long-term use of topically administered latanoprost on the basis of the method established in our previous studies in which CT was measured in the normal subjects with optical coherence tomography (OCT) [10] [11] . criteria were included in this study. All the participants were fully informed about the study and gave their written consent before participation in this study. The patients who had corneal diseases, dry eye, ocular infection, history of intraocular surgery and contact lens wear were excluded in this series. Treatment Of the 106 eyes with no pre-administration of other anti-glaucoma eye drops, 55 eyes were treated with latanoprost eye drops (50 mg/mL, Xalatan; Pfizer Manufacturing Belgium NV, Belgium) once a day (latanoprost group), while 51 eyes were treated with carteolol hydrochloride eye drops (2%, Carteolol, Otsuka Pharmaceutical Co., Ltd., China) twice a day (control group). All the included patients completed a followup of two years. Instrumentation A Cirrus HD-OCT 4000 system (Carl Zeiss Meditec Inc., Dublin, CA, USA) was used in this study and cross-sectional bulbar conjunctival images were acquired with the Anterior Segment 5 Line Raster scanning protocol aimed at viewing high-resolution images of the anterior chamber angle and cornea.
SUBJECTS AND METHODS

Subjects
Conjunctival Thickness and Conjunctival Epithelia Thickness Measurements
The method and procedures for CT measurement were previously reported in our studies [11] .
Briefly, subjects were positioned with their chin on the chin rest and forehead against the headrest with the scanned eye directed in an upper nasal gaze (left eye) or in an upper temporal gaze (right eye). This allowed the lower temporal conjunctiva 3-5 mm from the corneal limbus to be imaged. Using the clock analogy, the conjunctiva was imaged at 4:30 or 7:30. The Anterior Segment 5 Line Raster scan lines were then rotated to image the cross-sectional conjunctiva perpendicular to the limbus. When the images are digitally magnified, tissue landmarks can be identified by differences in brightness between tissues whereby the conjunctival epithelia thickness (CET) and CT can be measured (Figure 1 ). CT was measured using the central corneal thickness measurement software on the Cirrus OCT 4000. Five independent measurements of the temporal conjunctiva, each of which was the mean value of three measurements at three points separated by equal distance on the OCT image, were recorded and the mean value was used for statistical analysis. Both CET and CT were measured in all the recruited patients at presentation and at the designed endpoint (2y after first administration). All the thickness measurements were performed by two independent and masked observers. Statistical Analysis All statistical analyses were performed using Stata 10.0 software (Stata Corp., College Station, TX, USA). A Shapiro-Wilk test was used to confirm normal distribution. The t-tests were then performed to determine whether there were significant differences in CT/CET between baseline and endpoint. A significance level of less than 0.05 was considered to significant.
RESULTS
The mean±standard deviation (SD) age in the latanoprost group was 68.84±7.84y, while it was 67.31±8.20y in the carteolol group. There were no difference in age between the two groups (t=0.9820, P=0.3284). At presentation, there was no difference in CET (t=0.400, P=0.689) or CT (t=1.14, P=0.259) between the two groups ( Figures 4, 5) . 
DISCUSSION
MMPs are a group of proteolytic enzymes responsible for catalysing extracelluar matrix degradation, the levels of which have been found in the ciliary body [12] . An experimental study in the latanoprost-treated specimens of monkey eyes has reported an upregulation of MMP-1 and MMP-2 and a decrease in collagen type IV and VI in the ciliary body [13] , suggesting that latanoprost-induced increased activity of the extracellular matrix degradation might augment the flow of aqueous humor through the ciliary muscle bundles of the uveoscleral pathway and in turn lower IOP. The fact that MMPs have also been found in the conjunctiva [14] may argue for a mimicking change in the levels of MMPs in conjunctiva with topical prostaglandin analogs administration, as evidenced in a previous study in which an upregulation of MMP-1 and MMP-3 and a decreased collagen density were observed in the latanoprost-treated eyes [15] . A significant reduction of CT in the long-term latanoprost-treated glaucoma patients observed in our study may be a certain result of the up-regulated MMPs. Interestingly, in latanoprost-treated eyes, an increase of MMP-3 activity that may be a direct effect of latanoprost was found in the conjunctival epithelium [15] , which seems to be inconsistent with the finding in our study in which no significant change in CET occurred to the eyes treated with Vol. 11, No. 7, Jul.18, 2018 www.ijo.cn Tel:8629-82245172 8629-82210956 Email:ijopress@163.com topical latanoprost medication. The underlying reason for this disparity may be because of the lack of collagen fibers in the conjunctival epithelium. Incisional surgery to lower IOP is still indicated for those who fail medicine treatments. However, scarring and extracelluar matrix accumulation within the subconjunctival space may confer treatment failure, for which, the stimulation of extracelluar matrix degradation that suppresses subconjunctival scar formation and promote longer survival of filtering blebs may have a positive effect [16] . In this context, the accompanying effect of conjunctival thinning in the wake of long-term latanoprost medication seems to be helpful in maintaining the function of filtering blebs. However, the outcome of filtration surgery is determined as much by the performance of filtration bleb as by how the drainage pathways in conjunctiva would perform to drain aqueous humor from subconjunctival space after surgery. The conjunctival lymphatics, among others, have been confirmed to play an important role in determining the surgical outcome in glaucoma filtration surgery in rabbits and monkeys [17] . A previous study has demonstrated that bulbar conjunctiva is rich in lymphatics that consist of abundant initial lymphatics, fewer communication branches, and some precollectors; the majority of the initial lymphatics are located in the superficial conjunctiva between the epithelium and Tenon's capsule [18] . Despite there being no knowledge available, it is logical that a reduction in the density of conjunctival lmyphatics may occur with the thinning of conjunctiva. With this understanding, long-term topical latanoprost medications may have detrimental effect on the filtration surgery. Although latanoprost has assumed a large role in lowering IOP for glaucoma therapy, its potential effect on the filtration surgery is not fully understood and calls for further studies to investigate. An increase of tissue inhibitor of matrix metalloproteinases (TIMPs), the endogenous inhibitors of MMPs, was found in the aqueous humor of POAG-affected eyes and it is concluded that the increased collagen synthesis by the upregulation of TIMPs may contribute to an increased deposition of collagen in the trabecular meshwork and thus play a role in the pathogenesis of POAG [19] . If the same is true of the conjunctiva and the already existing high levels of TIMPs at presentation may have attenuated the true effect of latanoprost-induced CT thinning; in this study, a group of patients receiving the treatment of carteolol were recruited as the control group in which no significant change in CET or CT was found across a 2-year follow-up-something that nevertheless cannot answer this question. To this end, a study aimed at investigating CT in POAG patients and in normal individuals may provide some information on this issue. However, this is not the topic of the present study.
In conclusion, the first in vivo study has presented a significant decrease in CT in glaucoma patients treated with long-term topical latanoprost; its potential effect on the outcome of filtration surgery should be considered.
